Cerebrovascular nitrosative stress mediates neurovascular and endothelial dysfunction induced by angiotensin II.
Angiotensin II (AngII) disrupts the regulation of the cerebral circulation through superoxide, a reactive oxygen species (ROS) generated by a nox2-containing NADPH oxidase. We tested the hypothesis that AngII-derived superoxide reacts with nitric oxide (NO) to form peroxynitrite, which, in turn, contributes to the vascular dysfunction. Cerebral blood flow (CBF) was monitored by laser Doppler flowmetry in the neocortex of anesthetized mice equipped with a cranial window. AngII (0.25+/-0.02 microg/kg/min; intravenous for 30 to 45 minutes) attenuated the cerebral blood flow (CBF) increase produced by topical application of the endothelium-dependent vasodilator acetylcholine (-43+/-1%) and by whisker stimulation (-47+/-1%). AngII also increased the nitration marker 3-nitrotyrosine (3-NT) in cerebral blood vessels, an effect dependent on NO and nox2-derived ROS. Both the cerebrovascular effects of AngII and the nitration were attenuated by pharmacological inhibition or genetic inactivation of NO synthase. The nitration inhibitor uric acid or the peroxynitrite decomposition catalyst FeTPPS abolished AngII-induced cerebrovascular nitration and prevented the cerebrovascular effects of AngII. These findings provide evidence that peroxynitrite, formed from NO and nox2-derived superoxide, contributes to the deleterious cerebrovascular effects of AngII. Inhibitors of peroxynitrite action may be valuable tools to counteract the deleterious cerebrovascular effects of AngII-induced hypertension.